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Description Language) as a meta-language, which
defines the atomic states in terms of the non-relativistic
electron configuration of the state. Using APDL, the
CRM calculations can be performed efficiently.
Especially, it will make comparison between different
calculations easier by defining a general format of atomic
data. The APDL is also used to generate a query to fetch
the atomic data from the database.
Programs for the visualization of atomic processes
are also developed. The Grotrian tool, which displays the
level structure from the atomic data in the APDL format,
is also developed.
§ 13. Development of the Computer Codes
for Atomic Processes in Hot Dense
Plasmas
As a consecutive actIvIty of working group,
discussions and information exchange are carried out
with respect to the theoretical, experimental, and
computational investigations of the atomic processes in
plasmas.
Calculation of atomic data using the HULLAC
code is carried out for the application of the data to
plasma x-ray sources, x-ray lasers and x-ray astrophysics
For the development of the x-ray source for EUV
lithography, the atomic structure and collisional and
radiative processes of low charged Xe and Sn are turned
out to be very important for the emission in the
wavelength range of 10-20nm. Although the emission
lines of these ions usually consists of a large number of
fine structure lines to form transition arrays, the detailed
comparison of the atomic data with MCDF codes as well
as comparison with observed spectra show the energy
levels calculated by the HULLAC code are sufficiently
accurate for the identification of the emission lines and
estimation of emission intensity. Fig.l shows the Grotrian
diagram of Xe9+. The assignment of wavelength of major
emission lines such as 4d-4f and 4d-5p transitions is
carried out. The scaling of wavelength of these lines to
the ion charge is shown in fig.2. By combining with the
results of the collisional radiative model (CRM) the
plasma parameter to optimize the EUY emission is being
studied [1]. Moreover, the effect of satellites lines and
weak diffuse array of 4p-4d transitions in the optically
thick plasma are also investigated.
The gain of the transient collisional excited x-ray
lasers are investigated for the Ni-like Ag, Sn, and La
lasers. Calculated gain using the time dependent
temperature and density of the short pulse laser produced
plasma calculated by a plasma hydrodynamics code
reasonably reproduces the experiments [2].
Study of the astronomical x-ray spectrum is also
carried out in terms of the line ratio of the 2p-3d
transitions of the Ne-like Fe observed from Capella by
the Chandra x-ray space observatory [3].
For manipulating a complex atomic data,
application of the web technology is investigated to
combine the atomic data codes, collsional radiative
model, spectrum calculation codes.
Methods for the communication between computer
code, database and user, are turned out to be important.
Most of the atomic process calculation specifies an
atomic model, which consists of a collection of atomic
states. We propose a concept of APDL (Atomic Process
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